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67,036-003: B05541-AT1 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Beneditz 

Seiial Number lQ/060,043 

Filed: 1/29/2002 

Gtoup Art Unit: 2836 

Examiner: Rios Cuevas, Roberto Jose 

Title: POWER DISTRIBUTION ASSEMBLY 

WITH REDUNDANT ARCHTTECTURE 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

DECLARATION UNDERRULE 1.131 

I, Kenie A. Laba» state as follows: 

1} I am a patent attomey, at all times representing the Applicant in this application, and 
responsible for its prc^)aration and filing. 

2) I have reviewed the disclosure documents and correspondence with the client 
concerning this applicadon in preparing this Declaratioa 

3) The invention disclosure was prepared by the inventors on a date before the effective 
35 U.S.C. 102(c) dale of Heckmann, which is April 3, 2000. Exhibit A attached to this Declaration 
is a copy of an invention disclosure document that was completed prior to April 2000. The 
signature page is page 7 of the document, and each of the inventors has signed the disclosure. Dates 
on the signature pages and the dates on drawings included in the disclosure form have been 
redacted) but I have looked at these dates and all of the dates are prior to April 2000. 

Additional work was done on the invention and a decision was made to have the 
concept searched in May 2001. Exhibit B attached to this Declaration is a copy of page 1 of a 
search report letter pertaining to the subject invention. In light of the search results, a decision was 
made to prepare and file a patent application. Diligence was maintained throughout the preparation 
and filing of the application. The subject application was filed on January 29, 2002. 
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67,036-003; B05541-AT1 

4) I hereby declare that aU statements made herein of my own knowledge are true and 
that all statements made on infoimation and belief are believed to be tme; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 



Dated: July :2^, 2004 



Q 012/020 
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INVENTION DISCLOSURE lo^O&lp-r 

DOS 



TITLE (Bt (kscriptive and speetfte): Secondaiy Power Distribmicni Assembly (SPDA) «lectrical aidntectuie Uiat 

provides for tedaodancgr, flexibilily, esqniulaibOity and miiiinuzes siagte 
point fitiluic modes. 

INVENTOR(S) ffnclutk middle name or initial): - 



INVENTOR NAME: 


Bruce D. Benedilz 






CITIZENSHIP: 


US 




ADDRESS: 


5548 Rural Edge Dnve 
Ro8Coe,IL 61073 






DEFT: 71.6 


WORK 
PHONE: 


394- 
3310 


INVENTOR NAME: 


Russell G. Stoncbodc 






cmzra^HiP: 


US 




ADDRESS: 


1157Gri^Rd. 
Rockford,lL6ll08 






DEFT: 760 


^ WORK 
PHONE; 


394- . 
3393 


INVENTOR NAME: 


Maiv A. BoutQo 






CmZENSHIP: 


US 




ADDRESS: 


5^6 Covey Ridge Tr. . 
Loves Pazk^IL 61 111 






DEPT: 760 


WORK 
PHONE: 


394- 
3414 


INVENimNAME: 


Ken Spear 






CmZENSHZP: 


US 




ADDRESS: 








. MPT: 760 


WORK 
PHONE: 


394- 
5611 


INVENTOR NAME: 


John A. Dickey, PE 






CmZENSHIP: 


US 




ADDRESS: 


ICySOHallRiL r» 
Malabar. FL 32950 


- i 1 - . . • 




^^>,.DEPT: 71$. 


WORK 
PHONE: 


394- 

2766 



PROBLEM (Describe tht Mvfrwtnma and motfvaitwtjbr Ote inventfon^ hBing or ^€Ctfic as po^sfbU. IncbtOtsptetfieprGgaen, iftn^J: 

The pioblem mth tbe electzicai ardiitectore used In the 

SPD As, is that it does not ptuvide the fles^ility and piDcessing througfaput to meet the needs of future i^Iicatioiis. In 
addition, the aichitectafe tequtoes a ^gnificant redesign when other aiicraft commimica^on options need to be 
addressed The goal is to provide a fiunily of modules and chassis that can be sailed to daficrent ^licatioQS without 
the need ^rhaidivarc and packaging redesigns, Tlw invention Disclosure iviittcn by Bob Cteney in i||^B^HI ai^ 
assigned the Dodcet No. B0553 1-AT1«USA addresses the mechanical packagizig of an SPDA to allow for flexibility, 
eaqiansion and reappiication. This disclosure addresses an electrical architecture that fits within that mefihantcal 
fiamewoifc. Some of the specific prot>lems thai are address: ' 

1. Sin^e point £uluresofthe supervisory logic (ari^tmtes between t^ 

2. Single point failures in the back plane of the SPDA. 

3. In ability of the processors to moiiiloreacA other's healfii and rqx>rtpi^ 

4. Iriabllity to provide for input/ontpirt eg^ansion via^slave^ SPDAs. The slave SFD As have no pnwessing 
powen but are controlled by the inaster Sn>A. 

5. llie bus structure arid processor q)eedofthe current qipioach can luatsiq^^ 
d^tabusses. 
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Old SPDA Approach 



SIMPLIFIED SPDA BLOCK DIAGRAM 
CURRENT APPROACH 
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MASTER SPDA CONNECTOR LAYOUT 
PROPOSED APPROACH 




B. BENEOnZ 
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SLAVE SPDA CONNECTOR LAYOUT 
PROPOSED APPROACH 
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B. BENEDITZ 
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DISTRIBUTED "SUPERVISOR" FUNCTION 
PROPOSED APPROACH 



SERTAL BUS 1 
I X<SEIVeR a. PROTOCOL 



aERJAtBUS2 
X-CeiVSR a PROTOCOL 



ARB17?^AT70N 
LOGIC 

(OISIKIBUTED SUPERVISOR) 



* Functions similar to current supervisor. 

* Transmit data and receive data from active micro. 

* Transmit data only to standby micro. 

"♦ Active micro is the one that te providing command data. 
fjrf^Dl^ nrilcros providitig^mrnand d$ta th^ri def^lt to 

* Provide status of off channel communications for BIT. 



B. BENEDPrZ 
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DESCRIImONOFINVE^mON(PW««r^^ u^^pag^^^^,^: 

nic invention is to provide a highly reUable integxated secondaiy power distribution system for appUcation in aiicnift 
and other v^de electric power distribution systems. The puipose of the invention is to pnmde a distributed secondaiy 
power distribution system that is capable of si^poiting flight critical applications. The primaiy characteristic of the 
mvcaiuon is a dii^toitcd aichitecture that prevents any single point failure ftom causii^ loss of control of mote than 
one VO module. This invenUon accomplishes this level of redundanqy and reliability by the implementation of 

1. Dual microprocessors that are capable of health monitoring themselves and the opposite microprocessor. 
The micropiocessofs independenUy determine which one is operating in contxol and whidt one is the 
active badoqi. 

2. Each microprocessor communicates with the VO modules on it's own serial bus. 

3. The I/O modules independenUy determine which of the two serial busses to use for control. 

4. There is a shared high bandwidth parallel bus via which both microprocessors can communicate with a 
vehicle data bus..(In the event of a lailure of this paraUel bus or the vehicle data bus, the SPDA can 
receive redundant informatioii from its complementaiy SPDA in the system.) 

5. The serial busses flmtconnert the micropnx«ssors to the I/O modules can also be used to 
remote I/O modules housed in a slave SPDA, (A slave SPDA is a chassis that houses VO m^ 

power supply. Tlie intelligence for the use of data and control of outputs in the slave SPDA is provided by 
the microprocessors in the master SPDA. 

6. Distributed power supplies for each of the I/O modules can further add to the misston reliability of the 
SPDA and provide for more efficient thermal management 



PRIOR RELATED DESIGNS, PATENTS, OR ARTICLES ffncluJe IEEE, SAE. brother articles, patent/dMi 

numbers, assembiy dmwing numbers, and any other mfi^rmaHon to distmguish your invention prior desiffts.): 
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ANSWERS TO THE FOLLOWING QUESTIONS ARE REQUIRED FOR PROCESSING THE APPLICATION. 
PROVIDE COMPLETE DATOS (Lc. MONTH/PAY/YEAR) FOR ALL ^YES*" ANSWERS BELOW. 



la. 
b. 

c. 

2SL 



Has a model or ptcAotype been built? 
Has a model or proto^pe been tested? 

If so, ^vas it tested outside of a Simdstiaiid (or division) fiidiity? 
Was the invention made under govmunect coatiact? 

If sa contract number 



m 



PATS 



Was tbe invention made under a joint development contract? 
Ifso, identify the parties 



Is the invention related to a license agi^^tnctu? 
If so, identify the patties 



4a. Has the invention been orally described, shown, demonstrated or 
exhibited to non-Sundstrand (or division) employees? 

If so, to whrai? 



b. 



Has the invention been shown or described to a potential customer or supplier? 
If so, to whom? 



Has (he invention been described in a proposal? 

If so, prqxjsal number 

customer 



Has the invention been advertised or described in any publicaticm 
other than a proposal? 

If so, whcic? 

Has the invention been shipped? 

If so, to whtaolt 



6. 



If ax^ event listed under item 4 or Ic above will probably occur in the fiiture, identify the cvcot(s) 

and estimated date(s): We may wish to apply the inveoticm to the current Fairduld 728JET program. The invtntion will be 

, . proposed to Embraer for proposal support in the near future. 

Are you a\^are of any proprietary information agreements relating to the above items? ^ 
If so, identify parties 



Please answer the foUowing questions tf known (Attach additional sheets If required); 

L Who axe the primaiy customers (e.g., Boeing, Airbus, DOW, etc.)? Any vdiide power distribution system. This 

woiild include any Sundstrand customer. 

IL What pxxiducts presently incorporate tlie invention (777, compiessor* pump, etc.)? None 

nL What ibtuxe applications will the invention likely to be used in? Any vehicle where inifigrated power 



distribtttian boxes are nsed 



IV. What area of technology is the invention related to (pumps, VF, controller, etc.)? Ekcteic Power Disfaributiau 

V. What is the assembly, model, and/or part munber where the invention is or will 

boused? 

VL What is the division/^mteipfise where the iiiventor(s) is located? 



^undsnvid Avintiock/Bectric Power BiBmm Uoit 



SIGNATDRESj 

Inventor r ^ (Tj ^ ^ 



hiventor- 

hiventor 

Inventor 

lavenki^ 

WtocwBod imti 
ua dqi oodbv: 
Print Kaoie: 

Witnessed and 
tffidMoodbv: 
f^intKame: 






Today^sDate 
Toda/sDate 
Today*sDale 
Today's Dale 
Today's Date 
Today's Date 

Today's Date 
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Express Search, Inc. 

2121 Eisenhower Ave,, Suite 500 Alexandria, VA 22314 
Phone:(703)535-5455 m Fax:(703)535-5475 



Patent and Trademark Services 
www.&qjressSearch,com 




HAMILTON SUNDSTRAND 
4747 Harrison Avenue 
RockFord,IL 61108 



Re; Patent Novelty Search 
B05541-ATi-USA 

Secondar/ Power Distribution Assembly Electrical Architecture that Provides for Redundancy, 
Flexibility, E)q3andabiHjy and Minimizes Single Point Failure Modes 



Dear Mr, MIcan, 



June 11, 2001 



In accordance with your letter of May 23, 2001, received May 30, 2001, a Patent Novelty 
Search of 12 hours was conducted at the U-S. Patent and Trademark Office for a means to provide 
a highly reliable integrated secondary power distribution system for application in aira^ft and other 
vehide electric power distribution systems, in accordance with the disclosure provided- 

A manual search was conducted. Examiner Paladin^ In Art Unit 2841, was consulted 
regarding the field of search. The following dasses and subclasses were searched: 

Class 307 (Electrkal Transmission or Interconnection Systems) 

Subs. 9.1, 18, 64, 125, 29, 17, 87, 38, 35, 66, 43 
Class 700 (Data Processing: Generic Control Systems or Specific Applications) 

Subs. 9, 296, 297, 293, 295 
Class 363 (Electric Power Conversion Systems) 

Subs. 37, 17, 65, 78 
Class 323 (Electricity: Power Supply or Regulation Systems) 

Subs. 235, 283 
Qass 361 (Electridty: Electrical Systems and Devices) 

Subs. 63 

Class 713 (Elertrical Computers and Digital Processing Systems: Support) 
Subs. 300 
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